Cellular factors involved in transcription and Tax-mediated trans-activation directed by the TGACGT motifs in human T-cell leukemia virus type I promoter.
Human T-cell leukemia virus type I (HTLV-I) encodes a 40-kDa nuclear protein, Tax, which stimulates transcription from three 21-base pair (bp) repeats in its U3 region. Tax trans-activation is mediated via cellular factors that interact with the TGACGT motifs in the 21-bp repeats. Gel mobility shift assay and UV cross-linking analysis show that two proteins of 52 and 46 kDa in size bind the 21-bp repeat specifically. Base substitutions in the TGACGT motif which abolished Tax trans-activation abrogated factor binding whereas the repeats containing mutations that did not affect Tax trans-activation supported factor binding as the wild-type repeat. The 52- and 46-kDa factors are present in human T-cell lines Jurkat and MT4 (HTLV-I transformed) and in HeLa cells but are undetectable in a human placental cell line JEG-3, which gave a reduced level of trans-activation. JEG-3 extracts contain a distinct DNA binding activity that shows analogous sequence requirements as the 52- and 46-kDa proteins in interacting with the various 21-bp repeats. c-Jun and CREB (cAMP-responsive element binding factor) can stimulate transcription from HTLV-I long terminal repeats in JEG-3 cells. At least two copies of the 21-bp repeats are required for optimal trans-activation by c-Jun and CREB. Most single point mutations in the TGACGT motif that abolished Tax trans-activation, however, did not affect c-Jun- or CREB-directed transcriptional enhancement. These data indicate that many transcription factors including c-Jun and CREB exert stimulatory effects on HTLV-I transcription although they do not directly respond to Tax. The 52- and 46-kDa cellular proteins most likely are involved directly in Tax-mediated trans-activation, and they are tentatively named Tax activation factors I and II, respectively.